Induction of oxidative stress, suppression of glucose-induced insulin release, ATP production, glucokinase activity, and histomorphometric changes in pancreatic islets of hypothyroid rat.
Thyroid hormones have important role in metabolism and impairment of glucose metabolism and insulin secretion has been shown in hypothyroid rats but the exact mechanisms for this defect are poorly understood. The aim of this study was to investigate the effect of hypothyroidism on oxidative stress parameters, insulin secretory pathway and histomorphometric changes of pancreas. In the isolated islets of the control and methimazole -treated hypothyroid insulin secretion and content, ATP production, Glucokinase, and hexokinase specific activity and kATP and L-type channels sensitivity were assayed. In order to determine oxidative stress parameters, antioxidant enzymes and lipid peroxidation were measured in pancreatic homogenates. Histomorphometric changes and histochemistry of the islet in both groups were compared. Results showed that plasma glucose and insulin concentration and their area under the curve during IPGTT in hypothyroid group were respectively higher and lower than the controls. In the hypothyroid islets, glucose stimulated insulin secretion, ATP production, hexokinase and glucokinase activities were decreased. Hypothyroid induced a significant increased lipid peroxidation, and decreased the antioxidant enzyme activity. Compared with the control group, insulin antibody positivity, the total volume of the pancreas, islets, and the total number as well as the mean volume of the beta cells were also significantly decreased in the hypothyroid group. These findings indicate that oxidative stress produced under hypothyroidism could have a role in progression of pancreatic β-cell dysfunction, reduced beta cell mass and decreased glucokinase activity, impairing glucose tolerance and insulin secretion.